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[57] ABSTRACT 

An aromatic polyimide ?lm Which is favorably employed 
for preparing a laminate of an aromatic polyimide ?lm, an 
adhesive layer, and an electroconductive sheet is made of a 
polyimide prepared from a tetracarboxylic acid component 
containing at least 15 molar % of biphenyltetracarboxylic 
acid (or its dianhydride or ester) and an aromatic diamine 
component containing at least 5 molar % of 
phenylenediamine, has a speci?c edge tearing resistance of 
11 to 22 kg/20 mm/10 pm, and contains not more than 0.4 
Weight percent of a volatile component. 

14 Claims, 1 Drawing Sheet 
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AROMATIC POLYIMIDE FILM 

FIELD OF THE INVENTION 

The present invention relates to an aromatic polyimide 
?lm Which is favorably employed for preparing a laminate 
of a polyimide ?lm, an adhesive layer, and an electrocon 
ductive ?lm. The invention further relates to a laminate 
Which comprises an aromatic polyimide ?lm, an adhesive 
layer, and an electroconductive sheet and is favorably 
employed as a lead frame of an electronic part. 

BACKGROUND OF THE INVENTION 

An aromatic polyimide ?lm has a high chemical stability, 
a high physical property, a high electronic insulating 
property, and a high heat resistance. Therefore, the aromatic 
polyimide ?lm has been employed in a Wide variety of arts. 
Particularly, the heat resistant aromatic polyimide ?lm is 
favorably used as a support for an electroconductive sheet in 
the form of a laminate of an aromatic polyimide ?lm, an 
adhesive layer and an electroconductive metal sheet such as 
a lead frame of an electronic part. 

An aromatic polyimide ?lm is prepared in the form of a 
continuous longitudinal ?lm having a large Width, While a 
lead frame of an electronic part generally is a part of a small 
siZe having precise dimensions and a punched area With 
complicated design. Accordingly, the aromatic polyimide 
?lm should be cut sharply and precisely With no defective 
section When the polyimide ?lm is cut or punched. 

GB 2,278,497-A (corresponding to US. Pat. No. 5,593, 
774) describes that an insulating polyimide ?lm should have 
an edge tearing resistance of 50 to 70 kgf/20 mm so that the 
polyimide ?lm can be cut With little occurrence of burrs and 
chips. It is further described that the polyimide ?lm should 
contain a certain amount of a residual solvent so as to give 
the desired polyimide ?lm having the designated edge 
tearing resistance. 

The present inventors have studied various kinds of 
aromatic polyimide ?lms and found that the polyimide ?lms 
described in the above GB patent publication do not give a 
highly heat-resistant aromatic polyimide ?lm shoWing both 
a satisfactory cutting or punching property and a good 
adhesion to an adhesive layer. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has an object to pro 
vide an aromatic polyimide ?lm shoWing no only a high heat 
resistance and a satisfactory cutting or punching property 
but also a good adhesion to an adhesive layer. 

The invention further has an object to provide a laminate 
of an aromatic polyimide ?lm, an adhesive layer, and an 
electroconductive sheet, such as a lead frame, Which has 
high chemical and mechanical properties and is favorably 
employable as an electronic part. 

The present invention resides in an aromatic polyimide 
?lm Which has a thickness in the range of 10 to 125 pm and 
comprises a polyimide prepared from a tetracarboXylic acid 
component comprising at least 15 molar % of biphenyltet 
racarboXylic acid or its dianhydride or ester and an aromatic 
diamine component comprising at least 5 molar % 
(preferably at least 15 molar %) of phenylenediamine, 

Wherein the polyimide ?lm has a speci?c edge tearing 
resistance of 11 to 22 kg/20 mm/10 pm (preferably 11 to 15 
kg/20 mm/10 pm) and contains not more than 0.4 Weight 
percent (more preferably 0.05 to 0.3 Wt. %, most preferably 
0.05 to 0.2 Wt. %) of a volatile component. 
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2 
The aromatic polyimide ?lm of the invention preferably 

has a Water absorption of not more than 1.8%, a tensile 
strength of not loWer than 450 kg/mm2, and a coef?cient of 
linear eXpansion in the temperature range of 50° to 200° C. 
of not higher than 2.5><10_5 cm/cm/°C. It is further preferred 
that the polyimide ?lm has a dielectric breakdoWn voltage of 
not loWer than 3 kV and a volume resistivity at 25° C. of not 
less than 2><101°Q.cm. 
The invention further resides in a laminate comprising an 

aromatic polyimide ?lm, an adhesive layer, and an electro 
conductive sheet, Wherein the polyimide ?lm has a thickness 
in the range of 10 to 125 pm, comprises an aromatic 
polyimide prepared from a tetracarboXylic acid component 
comprising at least 15 molar % of biphenyltetracarboXylic 
acid or its anhydride or ester and an aromatic diamine 
component comprising at least 5 molar % of 
phenylenediamine, has a speci?c edge tearing resistance of 
11 to 22 kg/20 mm/10 pm and contains not more than 0.4 
Weight percent of a volatile component. 

BRIEF DESCRIPTION OF DRAWING 

FIGURE graphically shoWs a preferred range (shadoW 
area) of heat-treatment conditions in a curing furnace, Which 
is employed for preparing the aromatic polyimide ?lm of the 
invention. In the graph, the ordinate stands for a value of a 
product of [temperature (°C.) at the entrance of the curing 
furnace] and [retention time (min.) in the furnace], and the 
abscissa stands for the thickness of the obtained 
polyimide ?lm. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The aromatic polyimide ?lm of the invention comprises a 
polyimide prepared from a tetracarboXylic acid component 
comprising at least 15 molar % of biphenyltetracarboXylic 
acid or its dianhydride or ester and an aromatic diamine 
component comprising at least 5 molar % of phenylenedi 
amine. 
The biphenyltetracarboXylic acid or its dianhydride or 

ester can be 2,3,3‘,4‘-biphenyltetracarboXylic acid, its dian 
hydride or its ester or 3,3‘,4,4‘-biphenyltetracarboXylic acid, 
its dianhydride or its ester. Preferred is 3,3‘,4,4‘ 
biphenyltetracarboXylic acid dianhydride. The biphenyltet 
racarboXylic acid or its dianhydride or ester can be 
employed singly or in combination With one or more of other 
tetracarboXylic acid components such as pyromellitic acid, 
3,3‘,4,4‘-benZophenonetetracarboXylic acid, 2,2‘,3,3‘ 
benZophenonetetracarboXylic acid, 3,3‘,4,4‘ 
diphenylethertetracarboXylic acid, 2,2-bis(3,4 
dicarboXyphenyl)propane, 2,2-bis(2,3-dicarboXyphenyl) 
propane, bis(3,4-dicarboXyphenyl)ether, bis(2,3 
dicarboXyphenyl)ether, 2,3,6,7-naphthalenetetracarboXylic 
acid, 1,4,5,8-naphthalenetetracarboXylic acid, 1,2,5,6 
naphthalenetetracarboXylic acid, 2,2-bis(3,4 
dicarboXyphenyl)-1,1,1,3,3,3-heXa?uoropropane, 2,2-bis(2, 
3-dicarboXyphenyl)-1,1,1,3,3,3-heXa?uoropropane, and 
their dianhydrides. 
The phenylenediamine can be o-phenylenediamine, 

m-phenylenediamine, or p-phenylenediamine. The phe 
nylendiamine can be employed singly or in combination 
With one or more of other aromatic diamine components 
such as 4,4‘-diaminodiphenyl ether, 3,3‘-diaminodiphenyl 
ether, 4,4‘-diaminodiphenylpropane, 4,4‘ 
diaminodiphenylethane, 4,4‘-diaminodiphenylmethane, 4,4‘ 
diaminodiphenylsul?de, bis[4-(4-aminophenoXy)phenyl] 
methane, 2,2-bis[4-(4-aminophenoXy)phenyl]propane, 2,2‘ 
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bis[4-(aminophenoxy)phenyl]-1,1,1,3,3,3 
hexa?uoropropane, and bis[4-(4-aminophenyl]ether. 

The polyimide of the invention can be prepared by 
reacting the tetracarboxylic acid component and the aro 
matic diamine component in essentially equimolar amounts 
in a polar organic solvent such as N,N-dimethylacetamide or 
N-methyl-2-pyrrolidone at 10° to 80° C. for 1 to 30 hours to 
give a polyamide acid (imidiZation ratio: not more than 5%), 
and imidiZing the resultant polyamide acid. The polyamide 
acid (or polyamic acid) preferably has a logarithmic viscos 
ity of 0.1 to 5 (measuring temperature: 30° C., solvent: 
N-methyl-2-pyrrolidone, concentration: 0.5 g/100 mL), and 
a rotational viscosity of 500 to 4,500 poise (at 30° C.). 

For the imidiZation, the polyamide acid can be supplied in 
the form of a solution in Which the polyamide acid is 
dissolved in an organic solvent. A polyamide acid solution 
Which is obtained by the reaction of the tetracarboxylic acid 
component and the aromatic diamine component can be as 
such employed for performing the imidiZation. 

The polyamide acid solution can contain 0.01 to 1 Weight 
percent (based on the amount of solid polyamide acid) of a 
releasing agent such as (poly)phosphoric acid ester or its 
amine salt, or other organic or inorganic phosphorous com 
pound. The polyamide acid solution also can contain 0.1 to 
3 Weight percent (based on the amount of solid polyamide 
acid) of a poWdery inorganic ?ller such as colloidal silica, 
silicon nitride, talc, titanium dioxide, or potassium phos 
phate. The poWdery inorganic ?ller preferably has a mean 
diameter in the range of 0.005 to 5 pm, more preferably 
0.005 to 2 pm. 

For the imidiZation, the polyamide acid solution can be 
casted on a continuous metallic support (such as in the form 
of a belt) having a plane surface to give a casted solution 
layer. The casted solution layer is then heated to 100° to 160° 
C. for 1 to 60 minutes so that the solution layer can be dried 
in part and the polyamide acid can be in part imidiZed. The 
heat layer preferably contains a volatile component such as 
the solvent and Water produced by imidiZation reaction 
taking place in the heating process, in an amount of 30 to 50 
Weight % and preferably shoWs an imidiZation ratio of 10 to 
60%. Thus heated layer turns into a semi-solid continuous 
?lm. The semi-solid continuous ?lm is than separated from 
the support. 

The semi-solid continuous ?lm is then heated to higher 
temperatures so that most of the remaining solvent and Water 
can be removed and enough imidiZation can take place. 

In advance of the heat treatment at higher temperatures, 
the semi-solid ?lm can be treated on its one surface or both 
surfaces With a surface-activating agent such as of an 
aminosilane type, epoxysilane type, or titanate type. 
Examples of the surface-activating agents include 
y-aminopropyltriethoxysilane, N-[3-(aminoethyl)-y 
aminopropyltriethoxysilane, N-(aminocarbonyl)-y 
aminopropyltriethoxysilane, N-[[3-(phenylamino)ethyl]-y 
aminopropyltriethoxysilane, N-phenyl-y 
aminopropyltriethoxysilane, 
y-phenylaminopropyltrimethoxysilane, y-(3,4 
epoxycyclohexyl)ethyltrimethoxysilane, 
y-glycydoxypropyltrimethoxysilane, isopropyltricumylphe 
nyl titanate, and dicumylphenyloxyacetate titanate. The 
surface-activating agent can be applied to the surface(s) of 
the semi-solid ?lm in the form of a solution in a loWer 
alcohol or an amide solvent. The concentration of the 
surface-activating agent in the solution preferably is in the 
range of 0.5 to 50 Wt. %. The solution can be applied to the 
surface(s) of the semi-solid ?lm by gravure coating, silk 
screen coating or dipping method. 
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4 
The semi-solid ?lm is preferably heated, that is, cured, in 

a curing furnace under the speci?cally controlled heating 
conditions to give the polyimide ?lm having the edge tearing 
resistance and a less amount of volatile material, Which is 
according to the invention. The controlled heating condi 
tions comprise an initial heating condition, namely, the 
temperature and period in the entrance area of the heating 
furnace and the highest heating temperature. The preferred 
initial heating condition is illustrated in the attached FIG 
URE by the shadoW area. The temperature in the entrance 
area of the furnace preferably is from 100° to 250° C. The 
highest temperature in the furnace preferably is from 400° to 
500° C., and heating at the highest temperature range is 
preferably done for 0.5 to 30 minutes. Thus, a cured poly 
imide ?lm is obtained. 

The cured polyimide ?lm can be treated on its surface(s) 
With alkaline-solution treatment. Such treatment can be 
done, for instance, using an alkaline sodium hydroxide 
solution. 

The cured continuous polyimide ?lm is preferably heated 
at 200° to 400° C. under Weak or no tension for giving the 
?lm stress relaxation. 

Thus, the desired aromatic polyimide ?lm having a thick 
ness in the range of 10 to 125 pm, comprising a polyimide 
prepared from a tetracarboxylic acid component comprising 
at least 15 molar % of biphenyltetracarboxylic acid or its 
dianhydride or ester and an aromatic diamine component 
comprising at least 5 molar % of phenylenediamine, and 
further having a speci?c edge tearing resistance of 11 to 22 
kg/20 mm/10 pm and containing not more than 0.4 Weight 
percent of a volatile component Was obtained. The amount 
of the volatile component in the polyimide ?lm can be 
determined by measuring a Weight loss of the polyimide ?lm 
after heating to 450° C., for 20 min. In more detail, the 
amount of the volatile component is de?ned as folloWs: 

Amount of volatile component=[(A—B)/A]><100 

Wherein “A” means a Weight of the ?lm after drying at 150° 
C. for 10 min. in air, and “B” means a Weight of the ?lm after 
heating at 450° C. for 20 min. in air. 

If an aromatic polyimide ?lm having larger thickness is 
desired, the polyamide acid solution can be casted in such 
manner as to give tWo or more solution layers, and these 
solution layers can be heated in the same manner to give the 
desired thick polyimide ?lm. 

In the preparation of the polyimide ?lm, a knoWn imi 
diZation agent can be employed. 
The polyimide ?lm of the invention is favorably employ 

able for the manufacture of a laminate of a polyimide ?lm, 
an electroconductive layer, and an intervening adhesive 
layer. Such laminate is advantageous in the use for a lead 
frame of an electronic part of an electronic circuit. 
OtherWise, an electroconductive metal layer can be formed 
directly on the polyimide ?lm by vapor deposition, 
spattering, or plating. 
The obtained polyimide ?lm can be further treated on its 

surface(s) With corona discharge, ultraviolet rays, gloW 
discharge, plasma, or ?ame, so that the ?lm can more readily 
and more reliably receive an adhesive on its surface(s). 
The adhesive preferably is a thermoplastic adhesive or a 

thermosetting adhesive. Examples of the preferred adhesives 
include a polyimide adhesive and an epoxy resin adhesive. 
The adhesive can be coated on the surface of the polymide 
?lm or an adhesive tape or ?lm can be employed. 
The electroconductive material can be gold, aluminum, 

copper, or copper alloy. Generally, a copper foil is used for 
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the formation of the electroconductive layer. The copper foil 
is an electrolytic copper foil or calendared copper foil. The 
copper foil preferably has a thickness of 8 to 50 pm, and a 
tensile strength of not loWer than 17 kg/mm2. 
As described above, the laminate of the polyimide ?lm of 

the invention, an adhesive layer, and an electroconductive 
layer can be favorably employed for the manufacture of an 
electronic circuit or a lead frame of an electronic part. The 
manufacture can be performed in the knoWn Way. 

The present invention is further described by the folloW 
ing non-limitative examples. 

EXAMPLE 1 

In 100 L-volume vessel, 54.6 kg of N,N 
dimethylacetamide, 8.826 kg of 3,3‘,4,4‘ 
biphenyltetracarboxylic acid dianhydride, and 3.243 kg of 
p-phenylenediamine Were placed and mixed. The mixture 
Was heated to 30° C. for 10 hours to give a polyamide acid 
solution containing 18 Wt. % of polyamide acid (imidiZation 
ratio: not more than 5%, logarithmic viscosity: 1.60, at 30° 
C., 0.5 g in 100 mL of N,N-dimethylacetamide). 

The obtained polyamide acid solution Was stirred uni 
formly after addition of 0.1 Weight part of monostearylphos 
phoric acid ester triethanolamine salt and 0.5 Weight part of 
colloidal silica (mean particle diameter: 0.08 pm). The 
Weight part Was based on 100 Weight parts of the solid 
polyamide acid. Thus treated polyamide acid solution had a 
rotational viscosity of 3,000 poise. 

The polyamide acid solution Was continuously extruded 
from a slit of a T-die and cased onto a continuous metal sheet 
and dried at an average temperature of 141° C. Thus, a 
semi-solid continuous ?lm Was formed. The semi-solid ?lm 
Was then separated from the metal sheet. 
A solution of an aminosilane coupling agent in N,N 

dimethylacetamide Was coated on both surfaces of the 
semi-solid ?lm and dried. Thus treated semi-solid ?lm 
contains 27 Wt. % of volatile components Which included a 
remaining solvent and Water produced in the reaction. 

The imidiZation ratio and the amount of the remaining 
volatile components Were determined by the folloWing 
methods: 

ImidiZation ratio: 
Obtained by calculating a ratio of absorbance at 1780 
cm'1 and 1510 cm'1 Which Was according to FI-IR 
(ATR method). 

Amount of remaining volatile component in the semi 
solid ?lm: 
The amount of volatile component is obtained accord 

ing to the folloWing formula: 

Amount of volatile component=[(A—B)/A]><1OO 

Wherein “A” means a Weight of the ?lm before heating, and 
“B” means a Weight of the ?lm after heating at 420° C. for 
20 min. 

The surface-treated semi-solid ?lm Was tentered and 
heated in a curing furnace under the folloWing conditions: 

Temperature in the entrance area: 240° C. 
Retention time in the entrance area: 2 min. 

Highest temperature: 480° C. 
Retention at the highest temperature: 1 min. 
Thus, an aromatic polyimide ?lm having been treated 

With a surface-activating agent on both surfaces and a 
thickness of 25 pm had been obtained. 

EXAMPLE 2 

The procedures of Example 1 Were repeated except for 
employing a T-die having a different slit clearance to give a 
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6 
semi-solid continuous ?lm. The semi-solid ?lm Was not 
coated on its surfaces With a surface-activating agent. The 
obtained semi-solid ?lm contains 27 Wt. % of volatile 
components Which included a remaining solvent and Water 
produced in the reaction. 

The non-surface-treated semi-solid ?lm Was tentered and 
heated in a curing furnace under the folloWing conditions: 

Temperature in the entrance area: 200° C. 

Retention time in the entrance area: 4 min. 

Highest temperature: 480° C. 
Retention at the highest temperature: 3 min. 
Thus, an aromatic polyimide ?lm having a thickness of 50 

pm had been obtained. 

EXAMPLE 3 

The procedures of Example 2 Were repeated except for 
coating the semi-solid ?lm With a surface-activating agent in 
the same manner as in Example 1. The obtained surface 
treated semi-solid ?lm contains 28 Wt. % of volatile com 
ponents Which included a remaining solvent and Water 
produced in the reaction. 

The surface-treated semi-solid ?lm Was tentered and 
heated in a curing furnace under the folloWing conditions: 

Temperature in the entrance area: 200° C. 

Retention time in the entrance area: 2.5 min. 

Highest temperature: 480° C. 
Retention at the highest temperature: 3 min. 
Thus, an aromatic polyimide ?lm having been treated 

With a surface-activating agent on both surfaces and a 
thickness of 50 pm had been obtained. 

EXAMPLE 4 

The procedures of Example 1 Were repeated except for 
employing a T-die having a different slit clearance to give a 
semi-solid continuous ?lm. The semi-solid ?lm Was not 
coated on its surfaces With a surface-activating agent. The 
obtained semi-solid ?lm contains 30 Wt. % of volatile 
components Which included a remaining solvent and Water 
produced in the reaction. 

The non-surface-treated semi-solid ?lm Was tentered and 
heated in a curing furnace under the folloWing conditions: 

Temperature in the entrance area: 140° C. 

Retention time in the entrance area: 5 min. 

Highest temperature: 480° C. 
Retention at the highest temperature: 3 min. 
Thus, an aromatic polyimide ?lm having a thickness of 75 

pm had been obtained. 
The polyimide ?lm Was then dipped in a 30% aqueous 

sodium hydroxide solution for 30 minutes, taken out of the 
solution, Washed With Water, and dried. Thus, alkali-treated 
polyimide ?lm Was then treated With a surface-activating 
agent in the same manner as in Example 1, to give a 
surface-treated polyimide ?lm. 

EXAMPLE 5 

The procedures of Example 1 Were repeated except for 
employing a T-die having a different slit clearance to give a 
semi-solid continuous ?lm. The semi-solid ?lm Was not 
coated on its surfaces With a surface-activating agent. The 
obtained semi-solid ?lm contains 30 Wt. % of volatile 
components Which included a remaining solvent and Water 
produced in the reaction. 

The non-surface-treated semi-solid ?lm Was tentered and 
heated in a curing furnace under the folloWing conditions: 
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Temperature in the entrance area: 105° C. 

Retention time in the entrance area: 9 min. 

Highest temperature: 450° C. 
Retention at the highest temperature: 15 min. 
Thus, an aromatic polyimide ?lm having a thickness of 75 

pm had been obtained. 

Evaluation of Polyimide Film 

1) The polyimide ?lm obtained in each of Examples 1 to 
5 Was cut using a sharp cutter, and its section Was observed. 
It Was con?rmed that all of the polyimide ?lm Were neatly 
cut and a plane and straight section Was formed. 

10 

2) The polyimide ?lm Was subjected to measurements of 
the folloWing physical properties, the content of remaining 
volatile component, and Water absorption. The measure 
ments Were done according to the standard measuring meth 
ods set forth beloW: 

Water absorption: ASTM D570-63 (23° C., 24 hours) 
Tensile modulus: ASTM D882-64T (MD) 
Coef?cient of linear expansion: 
A specimen Was heated at 300° C. for 30 minutes to 

give stress relaxation and measured by means of 
TMA measuring apparatus (draWing mode, 20° 
C./min., load: 2 g, length of specimen: 10 mm) 

Dielectric breakdoWn voltage: ASTM D-149-64 (25° C.) 
Volume resistivity: ASTM D-257-61 (20° C.) 
Dielectric constant: ASTM D150-64T (25° C., 1 kHZ) 
Edge tearing resistance (E.T.R): JIS C2318 (mean value 30 

on ?ve specimens) 
Amount of volatile component in the polyimide ?lm=[ 

(A—B)/A]><100 Wherein “A” means a Weight of the ?lm 
after drying at 150° C. for 10 min. in air, and “B” means 35 
a Weight of the ?lm after heating at 450° C. for 20 min. 
in air. 

The results of the measurements are set forth in Table 1. 
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TABLE 1 40 

F amnle 

No. 1 No. 2 No. 3 No. 4 No. 5 

Thickness (um) 25 50 50 75 75 
Surface treat. treated none treated treated none 45 

E.T.R. (kg/20 mm) 32 68 67 84 93 
Speci?c E.T.R. 12.8 13.6 13.4 11.2 12.4 
(kg/20 mm/10 ,urn) 
Volatile amount 0.11 0.14 0.17 0.30 0.34 

(Wt. %) 
Water absorp. 1.27 1.34 1.35 1.20 1.35 50 

(Wt. %) 
Tensile modulus 847 857 850 690 710 
(kg/m2) 
Coe?i. of linear 1.20 1.14 1.23 2.10 1.95 

expan. (x10’5/°C.) 
Dielect. break- 6.6 10.4 10.3 9.8 9.6 55 
doWn C. (kV) 
Vol. resistiv- 3.8 4.7 3.6 2.4 4.5 

ity (X1O16Q - cm) 
Dielectric 2.95 3.03 3.10 3.00 3.05 

c. (1 kHz) 
Heat shrinkage <0.3 <0.3 <0.3 <0.3 <03 60 

<%) 

Manufacture of Laminate 

The polyimide ?lm of each of Examples 1, 3 and 4 and an 65 
electrolytic copper foil (thickness: 35 pm) Were combined 
under pressure (170° C., 40 kg/cm2, 5 min.) using an epoxy 

8 
resin adhesive to give a laminate of a polyimide ?lm, an 
adhesive layer, and a copper ?lm. 
The polyimide ?lm of each of Examples 2 and 5 Was 

subjected to plasma treatment, and then combined With an 
electrolytic copper foil (thickness: 35 pm) under pressure 
(170° C., 40 kg/cm2, 5 min.) using an epoxy resin adhesive, 
to give a laminate of a polyimide ?lm, an adhesive layer, and 
a copper ?lm. 
The resulting laminate had such a high peel resistance as 

higher than 2 kg/cm (180° peel). 
What is claimed is: 
1. An aromatic polyimide ?lm Which has a thickness in 

the range of 10 to 125 pm and comprises a polyimide 
prepared from a tetracarboxylic acid component comprising 
at least 15 molar % of biphenyltetracarboxylic acid or its 
dianhydride or ester and an aromatic diamine component 
comprising at least 5 molar % of phenylenediamine, 

Wherein the polyimide ?lm has a speci?c edge tearing 
resistance of 11 to 22 kg/20 mm/ 10 pm and contains not 
more than 0.4 Weight percent of a volatile component. 

2. The aromatic polyimide ?lm of claim 1, Wherein the 
speci?c edge tearing resistance of the ?lm is in the range of 
11 to 15 kg/20 mm/10 pm. 

3. The aromatic polyimide ?lm of claim 1, Wherein the 
?lm contains not more than 0.3 Weight percent of a volatile 
component. 

4. The aromatic polyimide ?lm of claim 1, Wherein the 
?lm contains not more than 0.2 Weight percent of a volatile 
component. 

5. The aromatic polyimide ?lm of claim 1, Which further 
comprises 0.1 to 3 Wt. % of an inorganic ?ller. 

6. The aromatic polyimide ?lm of claim 1, Wherein the 
?lm is prepared from a polyamide acid solution coated on a 
plane surface. 

7. The aromatic polyimide ?lm of claim 1, Wherein the 
?lm has been treated on its surface by coating a silane 
coupling agent thereon or by applying corona discharge, 
ultraviolet rays, gloW discharge, plasma, or ?ame onto its 
surface. 

8. The aromatic polyimide ?lm of claim 1, Wherein the 
?lm has a Water absorption of not more than 1.8%, a tensile 
strength of not loWer than 450 kg/mm2, and a coef?cient of 
linear expansion in the temperature range of 50° to 200° C. 
of not higher than 2.5><10_5 cm/cm/°C. 

9. The aromatic polyimide ?lm of claim 1, Wherein the 
?lm has a dielectric breakdoWn voltage of not loWer than 3 
kV and a volume resistivity at 25° C. of not less than 
2><101°Q.cm. 

10. Alaminate comprising an aromatic polyimide ?lm, an 
adhesive layer, and an electroconductive sheet, Wherein the 
polyimide ?lm has a thickness in the range of 10 to 125 pm, 
comprises an aromatic polyimide prepared from a tetracar 
boxylic acid component comprising at least 15 molar % of 
biphenyltetracarboxylic acid or its dianhydride or ester and 
an aromatic diamine component comprising at least 5 molar 
% of phenylenediamine, has a speci?c edge tearing resis 
tance of 11 to 22 kg/20 mm/10 pm and contains not more 
than 0.4 Weight percent of a volatile component. 

11. The laminate of claim 10, Wherein the electroconduc 
tive sheet is a copper sheet having a thickness of 8 to 50 pm. 

12. The laminate of claim 10, Wherein the adhesive layer 
comprises a thermoplastic resin or a thermosetting resin. 

13. The laminate of claim 10, Wherein the adhesive layer 
comprises a polyimide adhesive or an epoxy resin adhesive. 

14. The laminate of claim 10, Wherein the laminate is a 
lead frame of an electronic part. 

* * * * * 


